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"Huny up and wait" is a recipe for inefficiency. Some product development projects start and stop and 
start again, with team members being added and removed throughout the process. The cost of this 
lurching does not appear to be well quantified. Moving technical talent from one project to another may 
assume I 00% engineering efficiency, which is not case. Hidden effects of engineers being moved include 
having to "spin up" on the new project and learn where the last team members left off (which may not be 
well documented), repeating initial work, and lowered efficiency and morale on the part of the engineers 
if the reason behi11d the moves was not well communicated or understood. 
A lack of clear strategic intent leads to people or money being shifted between projects frequently and 
inefficiently. In the case of a project being completely shut down due to the shift, the sho1t term effects 
are fairly obvious: the old project is stopped and will not complete until it is started up again. The long 
term effects could include opportunity costs of missed sales and additional cost to pull the project out of 
mothballs. When a project is not completely shut down, the effects are more difficult to quantify. Were 
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One way to improve employee engagement is to "show that the company is committed to a long­
term relationship, one that will survive short-term pressures" (LID, 1). The short-term pressures of 
multiple "hot" projects can be a good problem to have and can be better handled with improved up-front 
planning. 
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Figure /. Filters for Employee Engagemenl. Source: Pe1jon11ancePoinl, LLC (Federman, 2009) 
Six Facets Model 
"Organizational fitness is often achieved by making changes in business operations, changes 
which frequently involve the use of a new technology" (Kearns, Taylor, and Hull, 2005, p. 77). Kearns, et 
al. (2005) list the six facets of technology management as Technology Evaluation, Product & Process 
Integration, Planning, Implementation, Training, and Change. Their six facets tool can be used to aid the 
process of technology management, from technology selection to implementation; it "summarizes 
elements which should not be overlooked when attempting to effectively implement change in an 
organization." (Kearns, et al., 2005, p.78) 
Focusing on the facet of "Change" aids analysis of documentation and communication. During 
periods of project churn or team member turnover, documentation becomes more critical than ever. 
Spinning up new team members without clear documented processes, especially when the previous 
contributor is unavailable for questions, unnecessarily wastes valuable time and money. On documenting 
and communicating changes, the authors write, "having decision history can be instrumental in the event 
of turnover as well as in the future when architecture is questioned. Also, without understanding the 








initiatives before potential rivals recognize the opportunities 
at which our initiatives are targeted. 
1.4 Risk taking, innovativeness, and proactiveness are equally CD,EO 
inherent to my firm's overall business orientation. 
1.5 The innovative initiatives pursued/funded by my firm are CD, EO, Strategy (S), 
often somewhat risky and industty leading (i.e., chosen in Strategic Intent (SI) 
advance of other firms' potentially similar initiatives). 
1.6 My firm concurrently manifests risk taking, innovativeness, CD,EO 
and proactiveness. 
1.7 My firm often pre-empts its rivals by being an early leader CD,EO 
with innovations whose successful outcomes cannot be 
assured. 
1.8 In general, my firm is on the cutting edge when it comes to CD,EO,S 
exploiting entrepreneurial opportunities because of our desire 
and demonstrated ability to embrace novel (and often risky) 
innovative initiatives ahead of our rivals. 
Question Group 2 
2 How do you rate your firm on its ability to effectively SE 
execute strategy? ( 1-5 scale, I weak, 5 strong) 
3 How often do you see the strategy being applied and SE 
executed in daily operations? (1-5 scale, I never, 5 always) 






4 Do you understand the firm's strategy? s 
5 Do you know our core competencies? (Or easily know where SI, SE 
to find them?) 
6 Do you know how the work you are doing connects to the SI, SE 
firms' strategy or core competencies? 
7 Of the projects you've been involved with, how many were RO, OI, S, SE 
part of the strategic plan for the company? 
8 How would you rate your firm on its ability to effectively SE 
execute strategy? 
9 How often do you see the strategy being applied and SE 
executed in daily operations? 
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Question Group 3 
10 How many of the projects you have been involved on were Real Options (RO) 
cancelled to transfer resources to a higher priority project? 
11 How many projects were not cancelled but you were RO,SE 
transferred to a higher priority project? 
12 If you have been moved off a project, do you feel your career TCE,EE 
was helped or hmi by these moves? 
13 If you have been moved off a project, do you feel the firm TCE,EE 
(and overall completion of priority projects) was helped or 
hurt by these moves? 
14 How well do you feel the reason for these project changes EE 
were communicated to you? (1-5 scale, 1 Poor, 5 Excellent) 
15 How many projects have you been on that have had TCE, SFM 
significant scope change ( ex: large design change after 
months of engineering effort)? 
16 How well do you think documentation and knowledge SFM 
capture ( of requirements/design decisions/lessons learned) 
happened on these projects? (1-5 scale, 1 poor, 5 excellent) 
Question Group 4 
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17 I feel loyal to my ... (Project Team, Discipline Team, EE 
Neither, Other) 
18 How many people do you know who left the company due to EE 
(or you believe due to) being shifted on projects? 
19 Relating to the question above about people you know ( or EE 
believe) left the company due to being 
shifted on projects: Please provide names so we can provide 
an accurate count (names will not be 
provided in the results): 
20 Optional: Please share any thoughts you may have on how EE 
the firm can better align decisions to strategy, and how best 
to communicate these ideas to decision makers. Your honest 
feedback is extremely helpful. 
In-Person Interviews 
In addition to the online surveys, in-person interviews will be conducted to collect any additional 
feedback that may not come from the online survey. At a minimum, the survey questions can be asked. If 
the interviewee had not already completed the online survey, the inputs can be added to those results. If 
they had, then the inputs will not be added but can be used to correlate to the overall results. 
Origin of Survey Questions 
Questions one through eight on both the Senior Leader and Engineer questionnaires are an 
alternative first-order reflective EO scale developed by Covin & Wales (2012). EQs 3 and 5 were posed 
by our Industry Advisor, Lori Thompson. The remaining questions were developed by the authors. 
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Chapter 5 - Results 
General Information 
The senior leadership survey was sent to 72 managers and above within the engineering 
organization. An email request was sent with the option to take the online survey or opt for an in person 
interview. A total of 34 managers took the online survey and two opted for in-person interviews. Of those 
taking the online survey, only 20 completed the full survey. It is unclear the reason for not finishing, 
though one person did rep01t a technical error that closed the session out early. 
The employee survey was online only and was sent out to 939 engineers within the division, with 
208 respondents and 193 of them completing the full survey. 
Eight of the respondents failed to provide a valid response to the years of service question, the 
remainder are broken up into the following categories: 
Years of Service Employee Total Employee% 
>16 years 41 19 .71% 
11-16 years 54 25 .96% 
6-10 years 59 28.37% 
1-5 years 36 17.31% 
<1 year 10 4 .81% 
Entrepreneurial Orientation 
The first eight survey questions were the same between leadership and employees and are 
summarized together. Results were given on a 1 to 5 scale, where 1 = Strongly Disagree and 5 = Strongly 
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Agree. Each of the questions below is broken up by raw count for each of the response categories along 
with a percentage response rate for both the leadership and the employees. An overall average is provided 
for the two groups as well as a standard deviation. The data was further correlated against years within the 
company. 
NOTE: The leadership portion is left as one group. Only 26 of the 36 respondents completed that 
portion of the survey and 65% of those were in the> 16 year category and 23% were in the 11 -16 year 
group, making it difficult to gather much meaning from futther breakdowns of the data. 
QI: If an entrepreneurial firm is defined as "one that engages in product-market innovation, 
undertakes somewhat risky ventures, and is first to come up with 'proactive' innovations, beating 
competitors," then my firm is an entrepreneurial firm. 
Strongly Disagree Neutral Agree 
Disagree 
engineer 1 8 49 3 5 72 
raw count 
engineer% 9.09% 24.75% 17.68% 36.36% 
leader raw 3 12 10 7 
count 
leader% 8 .3% 33 .3% 27. 8% 19.4% 
Average employee response: 3 .17, Standard deviation: 1 .19 




12 .12% 100% 
4 36 
11 .1% 100% 
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Q2: My firm characteristically exhibits high levels of risk taking, innovativeness, and 
proactiveness. 
Strongly Disagree Neutral 
Disagree 
engineer 29 68 50 
raw count 
engineer% 14.57% 34.17% 25.13% 
leader raw 5 16 6 
count 
leader% 13.9% 44.4% 16.7% 
Average engineer response: 2.68, Standard deviation: 1.09 
Average leader response: 2.56, Standard deviation 1.08 
Agree Strongly total 
Agree 
43 9 199 
21.61% 4.52% 100% 
8 1 36 
22.2% 2.8% 100% 
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Q3: My firm often takes calculated risks by pursuing innovative initiatives before potential rivals 
recognize the opportunities at which our initiatives are targeted. 
Strongly Disagree Neutral 
Disagree 
engineer 15 46 48 
raw count 
engineer% 7.65% 23.47% 24.49% 
leader raw 1 12 9 
count 
leader% 2.8% 33.3% 25% 
Average engineer response: 3 .13, Standard deviation: 1.09 
Average leader response: 3.0, Standard deviation .926 
Agree Strongly total 
Agree 
71 16 196 
36.22% 8.16% 100% 
14 0 36 
38.9% 0% 100% 
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Q4: Risk taking, innovativeness, and proactiveness are equally inherent to my firm's overall 
business orientation. 
Strongly Disagree Neutral 
Disagree 
engineer 16 77 53 
raw count 
engineer% 8.08% 38.89% 26.77% 
engineer 6 15 7 
raw count 
leader% 16.7% 41.7% 19.4% 
Average engineer response: 2. 76, Standard deviation: 1.02 
Average leader response: 2.5, Standard deviation 1.08 
Agree Strongly total 
Agree 
43 9 198 
21.72% 4.55% 100% 
7 1 36 
19.4% 2.8% 100% 








QS:The innovative initiatives pursued/funded by my firm are often somewhat risky and 
industry leading (i.e., chosen in advance of other firms' potentially similar initiatives). 
Q5 
Figure 7. Question 5:Average Response by Years of Service 
• <1 vear 
• l toS yeats 
• 6 to 10 years 
11 to 16 years 
• > 16 years 
•employee 
• leWershlp 
48 I Page 
Q6: My firm concurrently manifests risk taking, innovativeness, and proactiveness. 
Strongly Disagree Neutral 
Disagree 
engineer 18 71 55 
raw count 
engineer% 9.09% 35.86% 27.78% 
engineer ,., 19 7 
raw count 
leader% 8.3% 52.8% 19.4% 
Average engineer response: 2. 76, Standard deviation: .996 
Average leader response: 2.50, Standard deviation .906 
Agree Strongly total 
Agree 
50 4 198 
25.25% 2.02% 100% 
7 0 36 
19.4% 0 100% 
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Q7: My firm often pre-empts its rivals by being an early leader with innovations whose 
successful outcomes cannot be assured. 
Strongly Disagree Neutral 
Disagree 
engineer 20 36 61 
raw count 
engineer% 10.15% 18.27% 30.96% 
leader raw 2 IO 13 
count 
leader% 5.6% 27.8% 36.1% 
Average engineer response: 3.07, Standard deviation: 1.08 
Average leader response: 2.92, Standard deviation .906 
Agree Strongly total 
Agree 
68 12 197 
34.52% 6.09% 100% 
11 0 36 
30.6% 0% 100% 












SLQ25: When people moved off of a project, how much time passed between their finding out 
they'd be changing positions and their starhng the new one full-time? 
# of Respondents Average (days) 
25 8.4 
SLQ26: How well do you feel the reason for these project changes are communicated to 
employees? 
Poor (1) Below Average (3) Above Outstanding Total 
Average (2) Average (4) (5) 
raw count 4 10 11 1 0 26 
% 15.38% 36.46% 42.31 % 3.85% 0% 100% 
Average: 2.35 
Standard Deviation: .78 
SLQ2 7: How well do you think documentation and knowledge capture (of requirements/design 
decisions/lessons learned) happened on these projects? 
Poor (1) Below Average (3) Above Outstanding Total 








SLQ35: Is ;ncentive co111pensahon based on objective or subjechve criteria? 
Purely Slightly More 50/50 (3) Slightly Purely Total 
Objective Objective (2) More Subjective 
(1) Subjective (5) 
(4) 
raw count 2 5 6 4 5 22 
% 9.09% 22.73% 27.27% 18.18% 22.73% 100% 
Average: 3 .23 
Standard Deviation: 1.28 
Responses were split on whether incentive compensation was based on objective or subject 
criteria. This may mean that incentive compensation varied for different roles or projects or that there is 
not clear communication on this topic. 
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Engineering Results 
The following topic areas are the results of the Engineering Questions (EQs). 
Strategy 
EQ3-EQ9 focused on strategy and how it is understood and applied throughout the engineering 
organization. 
EQJ: Do you know the five pillars of the firm's strategy? (Or easily know where to find them?) 
Yes No Somewhat Don't care to Total 
know 
raw count 68 64 55 12 199 
% 34.2% 32.2% 27.6% 6.0% 100% 
EQ4: Do you understand the firm's strategy? 
Yes No Somewhat Don't care to Total 
know 
raw count 48 40 108 3 199 
% 24.1% 20.1% 54.3% 1.5% 100% 




EQJ 0: How many of the projects you have been involved on were cancelled lo transfer resources 
to a higher priority project? 
Total Number of Responses 
Number of quantitative Responses 
Average Number of Project Cancelled 
Min 
Max 









- -- -- - - -- -
EQJ J: How many projects were not cancelled but you were transferred to a higher priority 
project? 
Total Number of Responses 195 
Number of quantitative Responses 137 




Median Number of Projects Cancelled 1 
Std dev 2.28 
















1 2 3 4 
Do you know how the work you are doing connects to 
strategy or core competencies? (3=yes, 2=somewhat, 1=no) 
Figure 1 I. Correlation of understanding strategy and seeing it applied 
The connections between the firm's strategy and daily operations needs to be strengthened within 
the organization. The firm must create a framework for how the strategy is communicated to both the 
senior leadership and engineers, as the results show that in both groups there is not a strong understanding 
of how one's work relates to the firm's execution of strategy. When placing Kotter' s (2013) framework for 
effective strategy execution, into the context of the firm, the key step missing between strategic planning 
and execution is the urgency process. Although our surveys did not address or measure urgency, the 
fnm's execution of strategy could benefit from an urgency process as it would be a quantifiable and 
repeatable way to generate alignment and engagement with majority of the employees. 
Resource Moves 
The results of the questions around moving resources between projects indicate an area of 
improvement that could be made. 35% of the projects conducted were cancelled to move people to a 
higher priority project. Around 44% of these cancelled projects were part of the strategic plan (around 4% 
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well, with queueing theory stating that an optimal loading being around 80% to run the most efficiently. 
Project filters need to determine if recommended projects meet the strategic goals of the company and 
projects should not be started if they do not match. 
Knowledge Transfers 
As stated in the literature review under Open Innovation, knowledge is a company resource that 
requires continuous input since the value of the knowledge deteriorates over time. This is especially true 
if the knowledge is lost outright due to lack of knowledge transfers when people are moved between 
projects. A number of respondees, when asked who was in charge of hand off, responded "no one," 
suggesting that within their group there was no standard plan for how to handle documentation when a 
team member was moved off the project. On average, respondents from leadership ranked the firm as 
"below average" for documentation and knowledge transfer, as well as indicating that insufficient time 
and training exists to perform knowledge captures and hand offs, this means a significant amount of time 
and money is wasted relearning what was done before. This applies to both projects affected by resources 
moves as well as follow-on projects that leverage the work done by a previous project. 
Conclusion: 
A) The firm must develop common procedures and training on how to do knowledge capture and hand
offs. 
B) The firm must budget time/resources to perform knowledge transfers during project execution.
Organization and Management Control Systems (MCS) 
Transaction Cost Economics (TCE) advocates that the system of management controls should 
have the following attributes: 
• A mix of financial and non-financial measures need to be used
• Decision rights should be push fmiher down the hierarchy
• Incentive compensation should be subjectively based
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Chapter 7 - Future Work 
The results of this capstone project provided insights into the alignment of strategy within 
leadership/management and engineering organizations. While many of the research areas discussed in the 
literature review were addressed in the survey results, some areas that could be assessed in future work 
include urgency, training, and entrepreneurial organization. 
Urgency 
One area for additional study is measuring the urgency throughout a firm. Chapter 2 discussed the 
impotiance of an urgency process and communication plan in the firm's execution of strategy. Our study 
did not explicitly quantify urgency within the firm. Further study could be conducted within the firm to 
understand if there is an urgency process and a method to quantifying it to generate more alignment 
within the firm. In addition to measuring this urgency, a better understanding of the firm's 
communication plan can also be investigated. The results of our survey pointed to a lack of understanding 
of the firm's strategy at both the management and engineering levels. Investigating the communication 
plan between all levels has the potential to highlight additional insights for the firm, which could help to 
provide better communication and connection with the strategy. 
Training 
This survey asked if standard training existed for knowledge transfer as team members entered 
and exited a project and also asked who on the project team was in charge of training. Current training at 
the firm could be futiher described at the firm and best practices could be investigated. 
By fully staffing, or overstaffing projects that are aligned with strategy, multiple people can work 
on the same aspect of a project. This means that when one team members leaves the project for whatever 
reason they were not the only keeper of the tribal knowledge relating to their area on the team. Decisions 
could be reviewed briefly in daily stand up meetings. Team members could attempt to document the logic 
behind major design decisions in areas where they were not the lead teclmical contributor, so that the lead 
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could review and correct any misunderstandings; then at least two people within the team would 
understand each major decision. These or other methods could be used and measured to see if they led to 
improved performance and team morale. Further investigation into knowledge sharing can be addressed 
within future studies. Regardless of the method of inter-team training, it is clear that the initial project 
budget must reflect time for training and documentation. 
Entrepreneurial Orientation (EO) 
One potential area of study revolves around the negative trend observed with EO based on years 
of service within the firm. Finding the root cause of this trend and correlating that to employee 
satisfaction and turnover rates could potentially provide the fu-m with valuable data on retention. It would 
also be interesting to repeat this among several companies, allowing researchers to determine if decline in 
EO is a normal trend or is a flag for larger problems such as complacency in the marketplace. 
Determining if employees working on different products over the course of their career has an impact on 
their rating of EO would also be an interesting data point, allowing the firm to potentially put a solution in 
place, like rotational programs, to invigorate their employees. 
This project could cover only a limited scope. The topics referenced in this section would be 
interesting areas of focus for further research on strategy and business decision making. 
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